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生物系统往往都具备自然反馈功能，可以感知外部刺激同时在刺激下做出相应的智能型应答。近年来，
响应性材料由于可以基于环境变化而使自身结构等性质发生有趣变化，因此受到国内外相关研究工作者的
高度重视。 
环糊精作为主客体超分子化学的常见主体分子，它可与包括小分子、大分子及其它金属离子等产生高
选择性的包合作用。我们应用环糊精与偶氮苯、二茂铁及金刚烷等小分子改性高分子的可逆包合作用构筑
了一系列的响应性水凝胶、纳米胶束及杂化囊泡，这类纳米材料可响应光、氧化剂、温度、pH等变化，如：
通过二茂铁封端pluronic与环糊精改性海藻酸钠构筑的多重响应水凝胶可实现氧化剂、葡萄糖和温度的凝胶-
溶胶转变；环糊精改性的PNIPAM与二茂铁改性的PEG自组装胶束对温度、氧化剂响应造成胶束的形成与瓦
解，从而实现了药物的控制释放；环糊精改性的金纳米颗粒与金刚烷改性的PEG和PNIPAM通过二次组装构
筑的杂化囊泡实现了对肿瘤药物的温度敏感控制释放。 
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In recent years, stimuli-responsive materials have received extensive investigation due to their unique 
behaviors that undergo reversible physical or chemical changes in response to external stimuli. Based on the 
cyclodextrin/small molecules inclusion interactions, we have developed kinds of stimuli-responsive materials 
including supramolecular hydrogel, nano-sized micelles and vesicles. For example, the hydrogel composed of 
alginate-g-β-cyclodextrin (Alg-β-CD) and ferrocene-terminated pluronic F127 (F127-Fc) showed gel–sol phase 
transformations in response to temperature, oxidizing agents, and glucose. The formation and disassembly of the 
non-covalent liner supramolecular block copolymer mPEG–Fc/PNIPAM–β-CD micelles could be regulated by the 
redox-stimuli and temperatures to control the releasing behaviors of the drugs that entrapped in the micelles. The 
hybrid vesicle that is self-assembled by gold nanoparticles in which PEG and PNIPAM are attached on the surface 
through the host–guest inclusion between adamantane groups and β-cyclodextrin can be used as thermo-modulated 
drug delivery system. 
